###### Strengths and limitations of this study

-   The main strength of our study is the use of repeatedly measured data on alcohol intake, which allows studying the impact of over time stability and change of alcohol consumption on self-rated health and psychological distress.

-   The large population-based sample with complete information on alcohol intake ensures statistical power in the analyses of distinct types of alcohol consumption trajectories.

-   Comprehensive collection of health-related survey data provide a unique opportunity for extending the set of clinical outcomes of alcohol consumption to self-perceived general and mental health, which is commonly unavailable in registers and register-based research.

-   The major limitation of our study is that similar to most other studies, alcohol consumption was self-reported, which might imply under-reporting of consumption, particularly among heavy drinkers.

-   While we followed our cohorts for approximately 10 years, the study might still not be resistant to the 'sick-quitter' bias, as stable non-drinkers could be former heavy drinkers prior to the baseline.

Introduction {#s1}
============

Moderate alcohol consumption is reported to be associated with lower overall mortality and a lower risk of several chronic diseases.[@R1] Previous studies describe a so-called U-shape association showing that both non-drinkers and heavy alcohol consumers are prone to experience more adverse health outcomes, including poor subjective health and to be at a higher risk of mental and somatic disorders.[@R3] While in Sweden the total alcohol consumption is one of the lowest in Europe,[@R7] and the average amount of alcohol consumption has been decreasing over the last decade, alcohol-related harm due to heavy consumption and hazardous drinking habits is still considerable.[@R8] Furthermore, frequent moderate consumption of mostly wine has been getting popular, even if the evidence of health benefit of such consumption is questionable.[@R8]

It is still not clear how long-term alcohol consumption and changes or stability of drinking habits affect general and mental health, as most previous studies rely on measuring alcohol consumption at only one point in time.[@R1] As the association between alcohol consumption and health is bidirectional, current moderate alcohol consumption may be rather a marker of good health instead of the consequence of it,[@R9] and current non-drinking may instead be a consequence of a declining health.[@R10] This bidirectional association causes concerns regarding the validity of findings if alcohol consumption was assessed only at one point in time. To address these concerns, longitudinal studies with repeated measurements of both alcohol consumption and health are warranted. Studies that have examined the associations between alcohol consumption trajectories over time and adverse health outcomes also point towards a U-shape association between consumption patterns and health outcomes. For example, compared with stable moderate drinkers, individuals with a stable heavy drinking pattern and those who were former drinkers but quitted appear to have the highest risk of developing cardiovascular diseases.[@R12] A higher risk of cardiovascular morbidity is also shown for long-term non-drinkers or unstable moderate drinkers compared with stable moderated drinkers, but the difference is less pronounced.[@R12] Longitudinal studies on the association between alcohol consumption trajectories and quality of life and mental health reveal a similar pattern, namely that stable and unstable heavy drinkers and former drinkers have poorer quality of life and declining mental health compared with stable moderate drinkers.[@R15] It is, however, less clear, whether long-term non-drinking is also associated with worsening mental health,[@R15] and whether the higher risk of adverse health outcomes among long-term non-drinkers remains after taking into account other factors that could also be associated with both alcohol consumption and health, such as baseline health, socioeconomic, psychosocial and lifestyle factors.[@R18]

As previous studies have mostly focused on clinically measured health outcomes and less effort has been made to explore associations between drinking habits and self-perceived general and mental health measures that strongly relate to quality of life, this study aimed to understand whether the associations with poor self-rated health or psychological distress differ for different alcohol consumption trajectories and whether these differences are explained by sociodemographic and lifestyle factors. We hypothesised that for self-rated health and psychological distress, there is a U-shape association with alcohol consumption trajectories similar to that previously reported for clinically measured somatic outcomes.

Methods {#s2}
=======

Study population {#s2-1}
----------------

The Stockholm Public Health Cohort (SPHC) is a population-based study that has been conducted in Sweden every fourth year since 2002, that is, in 2002, 2006--2007, 2010 and in 2014. In each wave, a gender and an area-specific random sample of individuals over 18 years of age and living in Stockholm County were invited and surveyed.[@R19] Individual self-reported data were linked to administrative registers through the unique identification number that is assigned to each Swedish resident.[@R20] Under each wave, a subcohort was created consisting of the respondents to baseline and follow-up surveys. The first subcohort was established in 2002, in which 49 909 individuals were invited and 31 182 completed the baseline survey. Out of respondents, 23 794 (76.3%) consented to register linkage and participated in the second survey in 2007. The third survey was conducted in 2010 (n=19 327) and the fourth in 2014 (n=14 541). As questions on alcohol consumption differed substantially in 2007 compared with the other surveys, in this study, we focused on information from 2002, 2010 and 2014. In the second subcohort, established in 2006, overall 56 634 new individuals were invited, and 34 667 have answered the baseline survey and consented to register linkage. This subcohort was followed up in 2010 (n=25 167) and 2014 (n=17 714). Individuals in both subcohorts answered the same or largely similar questions regarding their alcohol consumption habits, economic activity, lifestyle factors and somatic and mental health. Information on gender, age, socioeconomic status and marital status and country of birth were obtained from register linkage.[@R21]

Study design {#s2-2}
------------

In this study, data from the two subcohorts were pooled. Information on sociodemographic characteristics, lifestyle factors (i.e., alcohol consumption, smoking, physical activity and fruit consumption) and health (ie, having long-standing illness, self-rated health and psychological distress) from the first surveys (2002 and 2006, respectively) were used as the baseline measures. Self-rated health and psychological distress were assessed again in 2014. To define longitudinal alcohol trajectories, the measures of alcohol consumption at three time points, that is, at baseline and two follow-ups, within the first and the second subcohorts were used (2002--2010--2014 and 2006--2010--2014, respectively). In the first subcohort, 96.6% of the participants gave valid answers on their alcohol consumption at baseline, and a total of 13 898 (58.5%) individuals reported alcohol consumption at all three measurement points ([figure 1](#F1){ref-type="fig"}). In the second subcohort, the response rate for alcohol consumption items was 91.7% at baseline, and 16 330 (47.1%) individuals provided corresponding information in all three surveys ([figure 1](#F1){ref-type="fig"}). Those who dropped out at any time during the study period were more likely to be non-drinkers, born outside Sweden, less likely to be employed and had more disadvantaged health behaviours and poorer self-rated health ([online supplementary tables 1 and 2](#SP1){ref-type="supplementary-material"}).

10.1136/bmjopen-2018-028878.supp1

![Flow chart of the selection of study participants.](bmjopen-2018-028878f01){#F1}

In the analytical sample, we included all individuals who gave a valid answer to the questions on alcohol consumption in all the three surveys as well as answered the question on self-rated health and/or replied to the General Health Questionnaire-12 (GHQ-12) at the baseline and the last follow-up. This yielded a final merged cohort of 30 228 individuals who were followed from baseline to 2014. Thus, the members of the first subcohort with baseline survey in 2002 were followed for 12 years, and the members of the second subcohort with baseline survey in 2006 were followed for 8 years.

Variables {#s2-3}
---------

### Alcohol use {#s2-3-1}

The amount and frequency of beverage-specific alcohol consumption in centilitres were assessed for a 'typical week' with reference to 12 months prior to surveys (see [online supplement appendix](#SP1){ref-type="supplementary-material"} for details). The average weekly alcohol consumption was calculated in grams of 100% alcohol per week.[@R22] Non-drinkers were defined as individuals who reported not having consumed alcohol in the previous year. Those who reported drinking alcohol were categorised according to their weekly alcohol consumption, using gender-specific cut-off levels. For women consuming \>0--≤168 g and for men consuming \>0--≤252 g, the level of alcohol consumption was considered as light-to-moderate consumption, and these participants were referred as moderate drinkers in our study.[@R5] Above this limit, the participants were considered as heavy drinkers (consumption of \>168 g for women and \>252 g for men). In Sweden, one standard drink contains approximately 12 g of 100% alcohol,[@R7] therefore 168 g and 252 g 100% alcohol consumption per week refer to an average of 14 and 21 standard drinks, respectively. Based on the levels of alcohol consumption reported in three surveys, the following eight trajectory groups were defined[@R11] ([online supplementary table 3](#SP1){ref-type="supplementary-material"}): (1) stable non-drinkers, (2) stable moderate drinkers and (3) stable heavy drinkers were defined as those who reported the same alcohol consumption level at all three measurement points. Individuals who reported the same alcohol consumption level at two out of three measurement points were categorised as (4) unstable non-drinkers, (5) unstable moderate drinkers and (6) unstable heavy drinkers, based on the most frequent alcohol intake level. Furthermore, (7) former drinkers were defined as those who reported non-drinking at the last measurement point and any drinking at the prior measurements. Any other types of trajectories were defined as (8) mixed.

### Outcomes {#s2-3-2}

*Self-rated general health* was measured with the standardised self-rated health question[@R24]: 'How do you assess your overall health status?', which contains possible answers on a 5-step Likert scale. We dichotomised self-rated health to poor versus good using the answers such as 'bad' and 'very bad' as an indication of poor health and the answers as 'very good', 'good' and 'average' as an indication of being in good health. Information on self-rated health was retrieved from the baseline survey to be used as a covariate for adjustment and stratification and from the last follow-up survey in 2014 to present an outcome measure. There were 234 participants in the analytical sample who did not answer to the self-rated health question in 2014 and thus were excluded from the analysis of the corresponding outcome.

*Psychological distress* was measured by the GHQ-12, which is a 12-item questionnaire tool to assess symptoms of common mental disorders in population studies. SPHC employed the Swedish version translated by Diderichsen and Janlert.[@R25] It contains six positively phrased and six negatively phrased questions on symptoms and functioning in the past few weeks with four possible answers in relation to: ability to concentrate, having lost sleep over worries, playing a useful part in society, capability of making decisions, being constantly under strain, being unable to overcome difficulties, enjoying normal day-to-day activities, facing up to problems, feeling unhappy and depressed, losing confidence in yourself, thinking of yourself as worthless person and feeling reasonably happy. Each question was provided with four response options, which for positively phrased questions included 'better (or more) than usual', 'as usual', 'worse (or less) than usual' and 'much worse (or much less) than usual', and for negatively phrased questions included 'not at all', 'not more than usual', 'more than usual' and 'much more than usual'.[@R25] We used the standard GHQ scoring (0-0-1-1) where high scores indicate distress. In line with prior study on the SPHC's GHQ data,[@R26] a summary score was computed for the participants who answered at least 8 out of 12 items with internal missing counted as 0. There were 185 individuals in the analytical sample who had no valid GHQ-12 information in 2014 and therefore were excluded from the analysis of psychological distress. The summary points were further categorised as no psychological distress if scoring \<4 and as psychological distress if scoring ≥4, based on a cut-off validated for the Swedish population as a measure of common mental disorders (sensitivity=81.7 and specificity=85.4).[@R26] Same as for self-rated health, baseline information on psychological distress was used for adjustment, and the follow-up GHQ-12, assessed in 2014, defined the outcome.

### Covariates {#s2-3-3}

*Gender* was categorised as men or women and *age at baseline* was divided into three categories: \<30 years, ≥30--\<49 years and ≥50 years. *Country of birth* was categorised as being born in or outside Sweden. *Marital status* was defined as married/cohabiting or single/divorced/widowed. *Current main daily activity* was defined as employed, unemployed and others (eg, student, retired, parental leave and so on). *Socioeconomic position (SEP*) was based on current or past occupation and was categorised as high-skilled non-manual, middle-skilled or lower skilled non-manual, manual workers and self-employed, according to the Swedish socioeconomical classification.[@R27] Participants were considered *physically active* if they reported at least three times of 30 min moderate activity per week or, otherwise, inactive.[@R28] As *tobacco use* was assessed with slightly different questions in 2002 and 2006, the following categories were used to capture the same information in both subcohorts: daily tobacco users (ie, daily smokers/smokeless tobacco users) and non-daily tobacco users (ie, occasional, former or non-smokers/smokeless tobacco users). The frequency of *fruit consumption* was used as a proxy for diet and was categorised as high fruit consumption, if reported eating fruits/berries at least once a day or, otherwise, as low fruit consumption.[@R29] Having *long-standing illnesses* was defined as yes or no, based on the answers to the question of 'Do you suffer from a long-term illness, health problems following an accident, disability or other persistent health problems?'.

Statistical analysis {#s2-4}
--------------------

χ^2^ test and analysis of variance were conducted to compare the distribution of study variables at baseline among individuals with different alcohol consumption trajectories and, separately, between the subcohorts. Logistic regression was used to assess the association between alcohol trajectory group membership and self-rated health and psychological distress measured in 2014. The first model was minimally adjusted for the subcohort membership and the baseline values of the outcomes. In the multiadjusted analysis, age, gender, SEP, country of birth, current main activity, lifestyle factors (ie, tobacco use, physical activity and fruit consumption) and long-standing illnesses were added to the model, as they were previously shown to influence the association between alcohol consumption and health. We excluded the mixed trajectory group from further analysis due to the low number of participants in the group.

In the sensitivity analysis, we stratified the main analysis by baseline outcome status, gender, age, subcohort membership and having long-standing illnesses to examine whether the associations are modified by these covariates. We also examined whether baseline poor self-rated health and psychological distress predict the membership in the different alcohol consumption trajectories. To explore the association between alcohol consumption trajectories and changes in self-rated health and psychological distress from baseline to 2014, we created two variables: (1) change in self-rated health and (2) change in psychological distress. Both variables were categorised as decreasing, increasing and no change. For self-rated health, any differences in the Likert scale between the baseline and 2014 values were considered as a change, while for psychological distress, two-point difference between the baseline and 2014 measures on the GHQ-12 scale was considered as a change. We conducted multinomial regression analysis using the change in self-rated health and psychological stress as outcomes. Finally, we applied multinomial logistic regression to examine whether self-rated health categorised as 'very good/good', 'average', 'poor/very poor' would lead to different results compared with the dichotomised outcome ('poor' vs 'good').

To handle missing values on covariates, we used a complete case analysis, but we also compared the distribution of baseline alcohol consumption, self-rated health and GHQ scores among those who did not answer the follow-up questionnaires and those who answered all three questionnaires.

Patient and public involvements {#s2-5}
-------------------------------

No patients or public were involved in the development of the research questions, the design and implementation of the study or the outcome measure. The study results will be communicated to healthcare professionals via scientific conferences and disseminated to the general public through the Stockholm County Council Health Stockholm website (<http://folkhalsoguiden.se/halsa-stockholm/published-studies/>).

Results {#s3}
=======

The distribution of baseline characteristics was similar in both subcohorts, except for employment status and tobacco use, which differed due to a slight change in the corresponding questions between 2002 and 2006 ([online supplementary table 4](#SP1){ref-type="supplementary-material"}, [figure 2](#F2){ref-type="fig"}).
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[Table 1](#T1){ref-type="table"} shows the distribution of the baseline characteristics in the merged cohort according to the alcohol consumption trajectory groups. The majority of the participants followed stable or unstable moderated alcohol consumption trajectories (61% and 13%, respectively). Almost 10% of the individuals were former drinkers. The proportions of women, non-Swedish born, high-skilled non-manual workers and those with longstanding illness were highest among stable and unstable non-drinkers. While the proportions of men, Swedish born, self-employed, daily tobacco users and those who reported low fruit consumption were highest in stable and unstable heavy drinkers.

###### 

Characteristics of the study participants according to alcohol trajectory groups

  Variables                        Alcohol trajectory groups, n (%)                                                                             
  -------------------------------- ---------------------------------- ---------- ----------- ------------- ------------- ---------- ----------- ----------
  Total, n (% within a row)        1971 (7)                           559 (2)    2871 (10)   18 319 (61)   3, 957 (13)   980 (3)    1488 (5)    83 (\<1)
  Gender                                                                                                                                        
   Men                             668 (34)                           179 (32)   1081 (38)   7997 (44)     1716 (43)     542 (55)   755 (51)    39 (47)
   Women                           1303 (66)                          380 (68)   1790 (62)   10 322 (56)   2241 (57)     438 (45)   733 (49)    44 (53)
  Age groups                                                                                                                                    
   \<30                            223 (11)                           73 (13)    415 (14)    2074 (11)     672 (17)      80 (8)     165 (11)    10 (12)
   ≥30 and \<50                    627 (32)                           192 (34)   830 (29)    7673 (42)     1477 (37)     360 (37)   514 (35)    33 (40)
   ≥50                             1121 (57)                          294 (53)   1626 (57)   8572 (47)     1808 (46)     540 (55)   809 (54)    40 (48)
  Country of birth                                                                                                                              
   Sweden                          1387 (30)                          413 (26)   2401 (84)   16 301 (89)   3444 (87)     892 (91)   1332 (91)   68 (83)
   Not Sweden                      579 (70)                           143 (74)   459 (16)    1980 (11)     507 (13)      88 (9)     153 (9)     14 (17)
  Employment status                                                                                                                             
   Employed                        975 (60)                           299 (62)   1613 (69)   13 546 (83)   2743 (77)     741 (84)   1065 (81)   43 (59)
   Unemployed                      114 (7)                            33 (7)     107 (5)     446 (3)       147 (4)       32 (4)     45 (3)      7 (10)
   Others                          532 (33)                           152 (31)   623 (26)    2369 (14)     656 (19)      111 (13)   204 (16)    23 (31)
  Socioeconomical position                                                                                                                      
   Higher non-manual               458 (26)                           129 (26)   508 (19)    1995 (11)     624 (17)      117 (12)   171 (12)    16 (20)
   Intermediate-lower non-manual   516 (30)                           153 (31)   810 (31)    4134 (24)     963 (26)      211 (22)   324 (23)    24 (30)
   Manual                          677 (39)                           178 (36)   1147 (43)   9936 (57)     1787 (48)     491 (52)   748 (53)    33 (42)
   Self-employed                   98 (6)                             30 (6)     190 (7)     1436 (8)      338 (9)       124 (13)   172 (12)    6 (8)
  Marital status                                                                                                                                
   Married/cohabiting              919 (47)                           278 (50)   1582 (55)   8168 (45)     2092 (53)     475 (48)   707 (48)    58 (70)
   Single/divorced/widowed         1051 (53)                          281 (50)   1289 (45)   10 150 (55)   1865 (47)     505 (52)   781 (52)    25 (30)
  Tobacco use                                                                                                                                   
   Daily                           312 (16)                           104 (19)   604 (21)    3124 (17)     1089 (28)     402 (41)   527 (35)    32 (39)
   Non-daily                       1656 (84)                          454 (81)   2264 (79)   15 185 (83)   2867 (73)     577 (59)   961 (65)    51 (61)
  Physical activity                                                                                                                             
   Active                          221 (12)                           64 (12)    398 (14)    3089 (17)     655 (17)      102 (11)   214 (15)    14 (17)
   Inactive                        1687 (88)                          476 (88)   2421 (86)   15 091 (83)   3273 (83)     869 (89)   1261 (85)   66 (83)
  Fruit consumption                                                                                                                             
   High                            1334 (68)                          379 (67)   1930 (68)   13 024 (71)   2437 (62)     512 (52)   805 (54)    43 (53)
   Low                             614 (32)                           175 (32)   912 (32)    5195 (29)     1494 (38)     464 (48)   675 (46)    38 (47)
  Long-standing illnesses                                                                                                                       
   Yes                             768 (40)                           215 (40)   1034 (37)   4721 (26)     1130 (29)     292 (30)   424 (29)    31 (38)
   No                              1155 (60)                          329 (60)   1789 (63)   13 398 (74)   2776 (71)     680 (70)   1046 (71)   50 (62)
  Self-rated health                                                                                                                             
   Good                            1204 (62)                          343 (62)   1956 (69)   14 788 (81)   3007 (77)     723 (74)   1134 (77)   61 (76)
   Average                         563 (29)                           150 (27)   725 (25)    2959 (16)     763 (20)      210 (22)   285 (19)    13 (16)
   Poor                            172 (9)                            58 (11)    158 (6)     411 (2)       142 (4)       40 (4)     57 (4)      6 (8)
  Psychological distress                                                                                                                        
   Yes                             312 (16)                           110 (20)   441 (15)    2327 (13)     602 (15)      137 (14)   226 (15)    11 (13)
   No                              1645 (84)                          443 (80)   2416 (85)   15 016 (87)   3334 (85)     842 (86)   1257 (85)   71 (87)

P values for χ^2^ test across all alcohol consumption trajectory groups (p\<0.01 for all the tests).

The associations of alcohol consumption trajectories with self-rated health and psychological distress are shown in [table 2](#T2){ref-type="table"}, [figures 3 and 4](#F3 F4){ref-type="fig"}. Compared with stable moderate drinkers, an elevated likelihood of having poor self-rated health appeared among the members of all other trajectories, regardless of the subcohort membership, baseline outcome values and adjustment for other covariates with an estimated OR range between 1.2 and 4.4. For psychological distress, a minimally adjusted model revealed an association with unstable moderate drinking, stable non-drinking, former drinking and mixed trajectories, while further adjustment for sociodemographic and lifestyle covariates and long-standing illnesses eliminated most of the associations, apart from that in former drinkers (OR of 1.24, 95% CIs 1.10 to 1.41).
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###### 

Association between alcohol consumption trajectory group membership and poor self-rated health and psychological distress in 2014

  Alcohol consumption trajectory group membership   Poor self-rated health   Psychological distress
  ------------------------------------------------- ------------------------ ------------------------
  Minimally adjusted model*\**                                               
  Stable moderate drinkers                          Reference                Reference
  Unstable moderate drinkers                        1.60 (1.33 to 1.92)      1.17 (1.06 to 1.29)
  Stable non-drinkers                               3.46 (2.88 to 4.15)      1.21 (1.05 to 1.38)
  Unstable non-drinkers                             2.78 (2.01 to 3.83)      1.16 (0.92 to 1.48)
  Former drinkers                                   3.27 (2.77 to 3.86)      1.32 (1.17 to 1.62)
  Stable heavy drinkers                             2.15 (1.61 to 2.89)      1.18 (0.98 to 1.43)
  Unstable heavy drinkers                           1.68 (1.29 to 2.19)      1.07 (0.92 to 1.25)
  Mixed trajectories                                4.43 (2.17 to 9.08)      1.57 (0.88 to 2.81)
  Multiadjusted model†                                                       
  Stable moderate drinkers                          Reference                Reference
  Unstable moderate drinkers                        1.51 (1.22 to 1.85)      1.09 (0.97 to 1.21)
  Stable non-drinkers                               2.35 (1.86 to 2.97)      1.01 (0.87 to 1.20)
  Unstable non-drinkers                             2.58 (1.54 to 3.32)      0.90 (0.67 to 1.20)
  Former drinkers                                   2.81 (2.31 to 3.41)      1.24 (1.10 to 1.41)
  Stable heavy drinkers                             2.16 (1.47 to 3.20)      1.20 (0.98 to 1.47)
  Unstable heavy drinkers                           1.48 (1.09 to 2.02)      1.08 (0.91 to 1.28)
  Mixed trajectories                                3.35 (1.47 to 7.63)      1.69 (0.92 to 3.10)

\*Adjusted for cohort membership and baseline status of the outcome.

†Additionally adjusted for age, gender, marital status, country of birth, current main activity, socioeconomic position, tobacco use, physical activity, fruit consumption and long-standing illness. Logistic regression was used to analyse the association between alcohol consumption trajectories and poor self-rated health and psychological distress. Self-rated health was measured in 2014 and dichotomised as '(very) poor' and '(very) good average'. Psychological distress was measured in 2014 and defined as a score of ≥4 according to the General Health Questionnaire-12. The OR for the association between baseline measure of self-rated health and the corresponding measure in 2014 was 5.73 (95% CI 4.74 to 6.94). Likewise, the association between baseline measure of psychological stress and the corresponding measure in 2014 was 4.00 (95% CI 3.71 to 4.32).

Sensitivity analyses {#s3-1}
--------------------

Stratification by the baseline value of self-rated health did not alter the results considerably ([table 3](#T3){ref-type="table"}). In 25 853 individuals with no psychological distress at baseline, an association with a high score for distress in 2014 was observed for former drinkers. No significant associations with psychological distress at the end of follow-up was observed in 4155 individuals who scored high for distress at baseline. The odds being a member of trajectories such as stable or unstable non-drinkers, heavy drinkers and former drinkers were higher for those with poor self-rated health at baseline ([online supplementary table 5](#SP1){ref-type="supplementary-material"}). Psychological distress at baseline increased the odds of being a member of unstable heavy drinking trajectories and unstable non-drinking trajectories ([online supplementary table 5](#SP1){ref-type="supplementary-material"}). Examining the association between alcohol trajectories and change in self-rated health and psychological distress showed that former drinkers and stable heavy drinkers had higher odds of worsening self-rated and mental health ([online supplementary table 6](#SP1){ref-type="supplementary-material"}). Stable non-drinkers only showed a worsening self-rated health but not worsening mental health. For other trajectories, no association with change in self-rated health or psychological stress appeared. Stratification by gender revealed no major differences in the likelihood of having poor self-rated health and psychological distress between men and women ([table 4](#T4){ref-type="table"}). Stratification by the subcohort membership revealed slightly stronger associations with poor self-rated health among members of the second subcohort with no clear difference between the subcohorts regarding psychological distress ([online supplementary table 7](#SP1){ref-type="supplementary-material"}). No major differences were seen in the analysis stratified by age at baseline ([online supplementary table 8](#SP1){ref-type="supplementary-material"}). Among individuals with long-standing illness at baseline, unstable moderate drinking, former drinking and stable heavy drinking were associated with a slightly higher likelihood of having psychological distress than in individuals without such illnesses ([online supplementary table 9](#SP1){ref-type="supplementary-material"}). Analysis of self-rated health categorised as good/very good, average and poor/very poor provided essentially the same results as for the dichotomised outcome ([online supplementary table 10](#SP1){ref-type="supplementary-material"}).

###### 

Association between alcohol consumption trajectory group membership and self-rated general health and psychological distress reported in 2014, stratified by baseline outcome values

  -----------------------------------------------------------------------------------------------------------------------------
  Alcohol consumption trajectory group membership   OR (95% CI)                       OR (95% CI)           P for interaction
  ------------------------------------------------- --------------------------------- --------------------- -------------------
  Stable moderate drinkers                          Reference                         Reference             

  Unstable moderate drinkers                        1.44 (1.14 to 1.82)               1.18 (0.72 to 1.92)   0.844

  Stable non-drinkers                               2.30 (1.75 to 3.02)               2.33 (1.45 to 3.76)   0.059

  Unstable non-drinkers                             1.63 (0.97 to 2.78)               1.62 (1.02 to 2.56)   0.570

  Former drinkers                                   3.08 (2.49 to 3.80)               3.54 (1.73 to 7.24)   0.030

  Stable heavy drinkers                             2.20 (1.54 to 3.13)               1.44 (0.65 to 3.21)   0.518

  Unstable heavy drinkers                           1.42 (1.00 to 2.03)               1.59 (0.82 to 3.11)   0.580

                                                    **Psychological distress (PS**)                         

  **No PS at baseline**\                            **PS at baseline**\                                     
  (**n=25 853**)                                    (**n=4155**)                                            

  Stable moderate drinkers                          Reference                         Reference             

  Unstable moderate drinkers                        1.11 (0.97 to 1.26)               1.04 (0.84 to 1.29)   0.564

  Stable non-drinkers                               0.93 (0.76 to 1.13)               1.22 (0.91 to 1.64)   0.072

  Unstable non-drinkers                             0.85 (0.59 to 1.23)               0.93 (0.57 to 1.52)   0.613

  Former drinkers                                   1.29 (1.11 to 1.49)               1.12 (0.89 to 1.43)   0.316

  Stable heavy drinkers                             1.16 (0.91 to 1.49)               1.38 (0.93 to 2.05)   0.356

  Unstable heavy drinkers                           1.04 (0.84 to 1.29)               1.19 (0.87 to 1.63)   0.373
  -----------------------------------------------------------------------------------------------------------------------------

Psychological distress was measured by the General Health Questionnaire-12. All analyses were adjusted for age, gender, marital status, country of birth, current main activity, socioeconomic position, tobacco use, physical activity, fruit consumption and longstanding illness. Logistic regression was used to analyse the association between alcohol consumption trajectories and poor self-rated health and psychological distress reported 2014. Self-rated health was dichotomised as '(very)poor' and '(very) good, average'. Psychological distress was defined as a score of ≥4 on the General Health Questionnaire-12.

###### 

Association between alcohol trajectory memberships and self-rated health and psychological distress in 2014, stratified by gender

                               OR (95% CI)                       OR (95% CI)           P for interaction
  ---------------------------- --------------------------------- --------------------- -------------------
  Stable moderate drinkers     Reference                         Reference             
  Unstable moderate drinkers   1.33 (0.94 to 1.87)               1.48 (1.13 to 1.94)   0.464
  Stable non-drinkers          1.92 (1.24 to 2.95)               2.56 (1.93 to 3.40)   0.210
  Unstable non-drinkers        2.22 (1.12 to 4.38)               2.13 (1.31 to 3.47)   0.965
  Former drinkers              3.24 (2.37 to 4.42)               2.55 (1.98 to 3.27)   0.264
  Stable heavy drinkers        1.78 (1.10 to 2.87)               2.39 (1.53 to 3.75)   0.240
  Unstable heavy drinkers      1.65 (1.07 to 2.55)               1.33 (0.85 to 2.07)   0.611
                               **Psychological distress (PS**)                         
  Stable moderate drinkers     Reference                         Reference             
  Unstable moderate drinkers   0.99 (0.82 to 1.21)               1.14 (0.99 to 1.30)   0.214
  Stable non-drinkers          1.28 (0.96 to 1.72)               0.93 (0.76 to 1.13)   0.078
  Unstable non-drinkers        1.15 (0.67 to 1.97)               0.82 (0.58 to 1.16)   0.300
  Former drinkers              1.37 (1.09 to 1.72)               1.19 (1.02 to 1.38)   0.330
  Stable heavy drinkers        1.20 (0.88 to 1.63)               0.82 (0.58 to 1.16)   0.836
  Unstable heavy drinkers      1.07 (0.81 to 1.41)               1.10 (0.88 to 1.38)   0.810

Psychological distress was measured by the General Health Questionnaire-12. All analyses were adjusted for age, gender, marital status, country of birth, current main activity, socioeconomic position, tobacco use, physical activity, fruit consumption and long-standing illness. Logistic regression was used to analyse the association between alcohol consumption trajectories and poor self-rated health and psychological distress measured in 2014. Self-rated health was dichotomised as '(very) poor' and '(very) good, average'. Psychological distress was defined as a score of ≥4 on the General Health Questionnaire-12.

Discussion {#s4}
==========

We observed a U-shape association between alcohol consumption trajectories and self-rated health. Individuals with stable moderate consumption trajectory appeared to have a better self-rated health than the members of all other trajectories and the associations were not fully explained by demographic, socioeconomic and lifestyle factors, and long-standing illness. Concerning psychological distress, the associations were weaker and diminished when study covariates were controlled for. Only former drinkers appeared to have a higher likelihood of psychological distress compared with stable moderate drinkers regardless of the adjustment strategy. Overall, the associations did not differ between genders and age groups and were stronger in individuals with long-standing illness at baseline.

Comparison with previous studies {#s4-1}
--------------------------------

Our results were in line with other studies, which suggested a U-shape association between alcohol consumption over time and adverse self-reported and clinically measured health outcomes.[@R18] An Australian study on self-rated quality of life in middle-aged women reported long-term moderate drinkers to have the best self-reported general health compared with any other drinking trajectories, and any changes in moderate alcohol consumption were associated with a decline in general health.[@R18] The U-shape association was also observed in relation to cardiovascular ill-health as long-term moderate drinkers were reported to have less pronounced arterial ageing,[@R11] the lowest level of inflammatory cytokines[@R17] and the lowest incidence of ischaemic heart diseases.[@R13] Concerning mental health, long-term moderate drinkers were reported to be at the lowest risk of dementia[@R15] and common mental disorders[@R14] when compared with individuals with other drinking patterns (ie, former-drinkers, long-term non-drinkers or heavy drinkers). In our study, the associations between alcohol consumption trajectories and psychological distress were less clear than that for self-rated health and were mainly explained by sociodemographic and lifestyle factors as well as by long-standing illnesses. Former drinking, however, appeared to be strongly related to psychological distress independent of any study covariates. It is worth mentioning that former drinkers may involve individuals who quitted drinking due to worsening health or chronic medical conditions, which itself can negatively affect mental health. Likewise, former heavy drinkers who quitted alcohol consumption may also be at higher risk of mental health problems.[@R33]

Our results showed a slightly higher likelihood of having poor self-rated health among unstable moderate drinkers compared with stable moderate drinkers, which is in line with previous research where both increase and decrease in alcohol consumption among moderate drinkers were associated with deterioration of health.[@R34] Others found that stable moderate drinking was associated with slower arterial ageing and lower risk of dementia compared with unstable moderate drinking.[@R12] In our study, the difference between stable and unstable moderate drinkers was only seen in relation to self-rated health. An elevated likelihood of psychological distress among unstable moderate drinkers compared with stable moderate drinkers, which was observed in the unadjusted analysis, appeared to be explained by psychosocial, socioeconomic and lifestyle factors, and long-standing illness, which is partly in line with previous findings where harmful alcohol use and poor general and mental health were suggested to follow a social gradient.[@R35]

An elevated likelihood of poor self-rated health among stable non-drinkers corresponds to the findings from other studies that report an impaired health among non-drinkers already in young adulthood.[@R8] While in Sweden, due to strict alcohol policy, the prevalence of non-occasional and occasional drinking is higher than that in the UK or the USA, it seems that long-term non-drinkers are still a specific subgroup in this population with worse general and mental health.[@R38]

Limitations {#s4-2}
-----------

There are some limitations to our study that should be considered. First, even if we followed our cohorts for approximately 10 years, our study might not be immune to the 'sick-quitter' bias,[@R8] as stable non-drinkers could be former heavy drinkers prior to the baseline. It is, however, worth mentioning that we found similarity in elevated likelihoods of poor health among non-drinkers in the age-stratified analysis. Second, the influence of non-participation in the SPHC should be considered.[@R18] Those who were invited to each wave but never responded to invitation were more likely men, younger than 45 years, born outside Sweden and with lower education and income than responders,[@R19] which collectively may limit generalisability. Third, heavy drinkers might be undersampled in population-based studies, therefore caution is needed to draw inference for this group.[@R10] Furthermore, some selection bias may have occurred due to loss to follow-up as heavy drinkers, non-drinkers and participants with worse baseline health represented the highest proportion of those who dropped-out in our study ([online supplementary table 1 and 2](#SP1){ref-type="supplementary-material"}). This may result in lower observed estimates among heavy drinkers and non-drinkers trajectories in our analytical sample than if drop outs would have occurred in random. Fourth, alcohol consumption was self-assessed, therefore could be under-reported, especially among heavy drinkers. As a result, we could underestimate the proportion of real heavy alcohol consumers and the proportion of stable high-drinkers and could overestimate the percentage of moderate alcohol consumers and the proportion of stable moderate drinkers in the population. However, as moderate alcohol consumers had the lowest risk of poor health, a possible misclassification of some heavy drinkers to moderate drinkers, if present, would slightly underestimate the risk of poor health among heavy drinkers. Finally, SPHC as other population surveys exclude some marginalised groups as homeless and institutionalised, which limits generalisability.

Conclusions {#s5}
===========

We found evidence of the U-shape association between long-term alcohol consumption and self-rated health, but with a less clear shape in relation to psychological distress. While stable moderate drinking was associated with the lowest odds of poor self-rated health, former drinking was associated with both the highest likelihood of poor self-rated health and psychological distress compared with moderate alcohol consumption. Our study supports the importance of longitudinal measures and life course approach in examining the effect of alcohol consumption on health and highlights the poorer self-rated general and mental health of those non-drinkers who are former drinkers.
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